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AIR FEED DEVICE, SIGNAL ACQUISITION DEVICE AND IMAGING 

DEVICE 



BACKGROUND OF THE INVENTION 

5 The present invention relates to an air feed device, 

a signal acquisition device, and an imaging device, and 
relates in particular to a device for feeding an air blow 
to a space for storing the subject for measurement, a 
signal acquisition device, and an imaging device 
10 comprised of such an air feed device. 

In a magnetic resonance imaging device, the subject 
for imaging is loaded into an inner space of the magnet 
system, or in other words into an image capture space 
formed of a static magnetic field, a gradient magnetic 
15 field and a high frequency magnetic field applied to 
generate a magnetic resonance signal within the imaging 
subject, and a cross sectional image is generated 
(reconstructed) based on that received signal. 

An air blow (or breeze) is - fed into the image 
20 capture space to provide a cool feeling to the subject 
for imaging. The air or breeze is blown to the image 
capture space from an air duct by an electric air blower 
installed at a location well separated from image capture 
space, so that the electric air blower does not 
25 electrically interfere with the magnetic resonance 
signal . 

The above air feed device had poor efficiency 
because of energy losses in the air duct . 
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SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide an air feed device of high efficiency, a 
5 signal acquisition device comprised of such an air feed 
device, and an imaging device. 

(1) A first aspect of the invention for solving the 
above mentioned problems is characterized in being 
comprised of a fluid motor rotatably driven by the flow 

10 of fluid, and a rotating vane to force air into a space 
holding the subject for imaging. 

In this aspect of the invention, rotating vanes 
generate an air blow (or breeze) by utilizing a fluid 
motor as a motive source. The fluid motor does not 
15 generate electrical interference signals and so can bring 
about an air blow (or breeze) near the imaging subject, 
and can blow the air with high efficiency. 

(2) A second aspect of the invention for solving the 
above mentioned problems is characterized in being 

20 comprised of a signal acquisition means having a space to 
store the signal acquisition object, a fluid motor 
rotatably driven by the flow of fluid, a rotating vane 
driven by the fluid motor to generate an air blow in the 
space, and a rotation transmission means to transmit the 

25 rotation of the vanes. 

In this aspect of the invention, the rotating vanes 
generate a breeze utilizing the fluid motor as a motive 
source. The fluid motor does not generate electrical 
interference signals and can therefore generate a breeze 
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near the signal acquisition subject, and blow the air 
with high efficiency. 

(3) A third aspect of the invention for solving the 
above problems is characterized in that the signal 

5 acquisition device according to the second aspect of the 
invention includes a signal acquisition means having a 
section to be cooled by the fluid, and the fluid motor is 
driven by fluid to cool the section to be cooled* 

In this aspect of the invention, the fluid for 
10 cooling in the signal acquisition means rotates the fluid 
motor so that a simple structure combining the cooling 
system and fluid motor drive system can be achieved. 

(4) A fourth aspect of the invention for solving the 
above problems is characterized in that the imaging 

15 device is comprised of an imaging means having a space to 
store the imaging subject, a fluid motor rotatably driven 
by the flow of fluid, and rotating vanes driven by the 
motor to force air into the space storing the imaging 
subject . 

20 In this aspect of the invention,, the rotating vanes 

generate a breeze utilizing the fluid motor as a motive 
source. The fluid motor does not generate electrical 
interference signals and can therefore generate a breeze 
near the signal acquisition subject, and blow the air 

25 with high efficiency. 

(5) A fifth aspect of the invention for solving the 
above problems is characterized in that the imaging 
according to the fourth aspect of the invention includes 
a signal acquisition means having a section to be cooled 
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by the fluid, and the fluid motor is driven by fluid to 
cool the section to be cooled. 

In this aspect of the invention, the fluid for 
cooling in the imaging means rotates the fluid motor so 
5 that a simple structure combining the cooling system and 
fluid motor drive system can be achieved. 

Therefore, this invention provides a highly 

efficient air feed device, as well as a signal 

acquisition device and imaging device comprised of the 
10 ' air feed device. 

Further objects and advantages of the present 
invention will be apparent from the following description 
of the preferred embodiments of the inventions as 
illustrated in the accompanying drawings. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing the device of the 
embodiment of this invention. 

FIG. 2 is a perspective view of the external 
20 appearance of the magnet system of the device shown in 
FIG. 1 along with the imaging subject in standby state. 

FIG. 3 is a side view of the external appearance of 
the magnet system of the device shown in FIG. 1 along 
with imaging subject in standby state and the operator. 

25 FIG. 4 is a perspective view of the external 

appearance of the magnet system of the device shown in 
FIG. 1 along with imaging subject during the imaging 
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operation . 

FIG. 5 is a drawing showing the interrelation of the 
magnet system, the air feed device, and the imaging 
subject during the imaging operation. 

5 FIG. 6 is a drawing showing the interrelation of the 

magnet system, the air feed device, and the imaging 
subject during the imaging operation. 

FIG. 7 is a drawing showing the interrelation of the 
magnet system, the air feed device, and the imaging 
10 subject during the imaging operation. 

FIG. 8 is a drawing showing the interrelation of the 
magnet system, the air feed device, and the imaging 
subject during the imaging operation, 

FIG. 9 is a drawing showing the interrelation of the 
15 magnet system, the air feed device, and the imaging 
subject during the imaging operation, 

FIG. 10 is a drawing showing a typical pulse 
sequence implemented by the device shown in FIG. 1. 

FIG. 11 is a drawing showing a typical pulse 
20 sequence implemented by the device shown in FIG. 1. 

FIG. 12 is a drawing showing the interrelation of 
the horizontal bore magnet system, the air feed device, 
and the imaging subject during the imaging operation. 

FIG. 13 is a drawing showing the interrelation of 
25 the horizontal bore magnet system, the air feed device, 
and the imaging subject during the imaging operation. 
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FIG. 14 is a drawing showing the interrelation of 
the horizontal bore magnet system, the air feed device, 
and the imaging subject during the imaging operation. 

FIG. 15 is a drawing showing the interrelation of 
5 the horizontal bore magnet system, the air feed device, 
and the imaging subject during the imaging operation. 

FIG. 16 is a drawing showing the interrelation of 
the horizontal bore magnet system, the air feed device, 
and the imaging subject during the imaging operation. 

10 

DETAILED DESCRIPTION OF THE PRESENT INVENTION 

The preferred embodiments of the invention are 
hereafter explained while referring to the accompanying 
drawings. A block diagram of the magnetic resonance 
15 imaging device is shown in FIG. 1. This device is an 
embodiment of the invention. An example of the embodiment 
of the invention is shown by means of the structure of 
this device. 

The device as shown in FIG. 1 has a magnet system 
20 11. The magnet system 11 has a main magnetic field coil 
unit 101 and a gradient coil unit 105. Each of these 
coils has a generally cylindrical shape and are arranged 
mutually concentric to each other. The bore of the magnet 
system 11 faces perpendicularly and so this system is 
25 called a vertical bore magnet system. 

Though not shown in the drawing, the magnet system 
11 is comprised of an air blow device to supply a breeze 
(air blow) to an internal space. This air feed device is 
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described again later on. 

A testee 31 is seated on a seat 43 and carried in to 
the generally columnar inner space of the magnet system 
11. The center axis of the generally columnar inner space 
5 faces perpendicularly. The shape of the internal space is 
not limited to a columnar shape but may also be a pillar 
shaped inner space having a lateral cross section of an 
appropriate shape. The testee 31 takes an upright posture 
by sitting in the sear 43. The seat 43 occupied by the 
10 testee 31 is driven to advance and retract vertically by 
a seat drive section 111. 

The head of the testee 31 is held inside the RF 
(radio frequency) coil 33 installed above the back of the 
seat 43. The RF coil 33 is comprised for example, of a 
15 TEN (transverse electromagnetic mode) resonator type RF 
coil. The RF coil 33 also has a generally cylindrical 
shape and is installed in the inner space of the magnet 
system 11 along the same axis as the main magnetic field 
coil unit 101 and a gradient coil unit 105. 

20 The main magnetic field coil unit 101 forms a static 

magnetic field in the inner space (bore) of the magnet 
system 11. The main magnetic field coil unit 101 is 
formed by utilizing for example, a super-conductive coil. 
Of course, this invention is not limited to use of a 

25 super- conductive coil and may use an ordinary conductive 
coil . 

The gradient coil unit 105 generates a gradient 
magnetic field for making the static magnetic field 
intensity have a gradient. The generated gradient 
30 magnetic field is of three types: a slice gradient field, 
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a readout gradient field and a phase encode gradient 
magnetic field. The gradient coil unit 105 has a three- 
system gradient coil (not shown in the drawing) for these 
three types of gradient magnetic fields. 

5 The RF coil 33 configures a high frequency magnetic 

field for excitation a spin within the body of the testee 
31 in the static magnetic field space. The forming of the 
high frequency magnetic field is referred to as 
transmission of the RF excitation signal. The 
10 transmission of the RF excitation signal may also be 
performed by a dedicated transmission RF coil separate 
from the RF coil 33. The RF coil 33 receives the magnetic 
waves generated by the excited spin or in other words the 
magnetic resonance signal . 

15 The gradient coil unit 131 applies a drive signal to 

the gradient coil unit 105 and generates a gradient 
magnetic field. The gradient drive unit 131 has three 
system drive circuits not shown in the drawing, 
corresponding to the three types of gradient coils in the 

20 gradient coil unit 105. The RF drive unit 141 applies a 
drive signal to the RF coil unit 33, transmits an RF 
excitation signal, and causes spin excitation within the 
body of the testee 31. The data acquisition unit 151 is 
input with the receive signal received by the RF coil 

25 unit 33, and collects these signals as digital data. 

The seat drive section 111, gradient coil unit 131, 
RF drive unit 141 and the data acquisition unit 151 are 
controlled by the control unit 161. The section 
constituted by the magnet system 11, seat drive section 
30 111, gradient coil unit 131, RF drive unit 141, data 
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acquisition unit 151 and the control unit 161 are an 
embodiment of the signal acquisition means of this 
invention. 

The data processing unit 171 is input with signals 
5 output from the data acquisition unit 151. The data 
processing unit 171 stores data input from the data 
acquisition unit 151 into the memory not shown in the 
drawing . 

The memory is internally comprised of data spaces. 

10 These data spaces are comprised of two-dimensional 
Fourier spaces. The data processing unit 171 performs 
two-dimensional inverse Fourier conversion of these two- 
dimensional Fourier spatial data and generates 
(reconstructs) a sectional layered image of the head of 

15 the testee 131. 

The data processing unit 171 coordinates the 
processing in the control unit 161. The display unit 181 
displays the reconstructed image output from the data 
processing unit 171 and information of various types. The 
20 operating unit 191 inputs commands and information of 
various types to the data processing unit 171 by user 
operation. 

The section constituted by the magnet system 11, 
seat drive section 111, gradient coil unit 131, RF drive 
25 unit 141, data acquisition unit 151 control unit 161, 
data processing unit 171, display unit 181 and the 
operating unit 191 is an embodiment of the imaging device 
means of this invention. 

FIG. 2 and FIG. 3 show an external view of the 
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testee 31 waiting in the magnet system 11. FIG. 2 is a 
perspective view and FIG. 3 is a side view showing a 
portion in cross section. As shown in these same figures, 
the magnet system 11 is supported by four support pillars 
5 13 installed on the floor surface FL. 

A pit 21 is made in the floor surface 50 below the 
magnet system 11. A stairs 51 are installed from the 
floor surface 5 0 downwards inside the pit 21. The seat 43 
for seating the testee 31 is lowered by a seat up/down 
10 mechanism 41 to the bottom of the pit 21. The seat 43 and 
seat up/down mechanism 41 are made of nonmagnetic 
material . 

A keyboard 45 such as for musical instruments is 
installed in front of the testee 31. The keyboard 45 is 

15 operated by the testee 31 during the imaging. The 
keyboard 45 is integrated into the seat. The keyboard 
operated by the testee 31 is not limited to a keyboard 
such as for musical instruments and may be a keyboard for 
information processors, or may be all types of equipment 

20 operated by hand such as tools, writing instruments or 
operating tools according to the subject of the test. 
Alternatively, equipment operated by the feed may be 
utilized according to the subject of the test. 

One of the support pillars 13 is installed with an 
25 up/down switch 47. The up/down switch 47 forms a portion 
of the operating unit 191. Commands from the up/down 
switch 47 are applied to the seat drive section 111 by 
way of the control unit 161 and the data processing unit 
171. The up/down switch 4 7 signal may also be directly 
30 applied to the seat drive section 111. 
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The seat drive section ill raises and lower the seat 
4 3 by means of the seat up/down mechanism 41 according to 
the commands that were input. In other words, the seat 4 3 
is raised during imaging as shown in FIG. 4, and the 
5 testee 31 is carried along with the RF coil 33 into the 
imaging space and when the imaging is finished, the seat 
43 is lowered to a standby (waiting) position as shown in 
FIG. 1 and FIG. 2 . 

The interrelation of the magnet system 11 and testee 
10 31 and the RF coil 33 during imaging are shown in FIG. 5 
along with the air feed device. The head of the testee 31 
and the RF coil 3 3 as shown in the same figure, are 
positioned in the center of the magnet system 11 or in 
other words, the magnet center of the imaging range. 

The rotating vanes 71 are installed facing the bore 
in the upper part of the magnet system 11. The rotating 
vanes 71 may for example have a structure the same as the 
rotating vanes of a blower fan, and rotate to send air 
(breeze) into the inner space of the magnet system 11. 
The rotating vanes 71 are an example of the embodiment of 
the rotating vanes of this invention. 

A rotating force is applied to the rotating vanes 71 
from the fluid motor 75 by way of a gear box 73 . The 
fluid motor 75 has a rotator element or in other words, a 
water wheel (not shown in drawing) in the interior of the 
casing, and the water wheel rotates by being driven by 
fluid such as oil or water circulating by way of the 
piping 77. The circulation of the fluid is performed by a 
pump 79 installed at a position adequately separated from 
the magnet system 11. 
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The rotation of the water wheel is conveyed to the 
rotating vanes 71 by way of the gear box 73 . The gears 
within the gear box 73 can be shifted to allow adjusting 
the rotational speed of the rotating vanes 71. Providing 
5 an internal clutch for turning the gears on and off 
allows intermittently conveying the motive force from the 
liquid motor 75 to the rotating vanes 71. 

The control unit 161 is control the shifting of 
gears and turning the clutch on and off. Needless to say, 
10 this control may be performed manually. The gear box 73 
may be omitted when there is no need to adjust the 
rotational speed of the rotating vanes 71. 

The rotating vanes 71, the gear box 73 and the fluid 
motor 75 are made of a nonmetallic material such as 
15 ceramic or plastic. The piping 77 may also be made of a 
nonmetallic material. The piping 77 may also be made of 
rubber . 

In an air feed device of this type, since the fluid 
motor 75 uses no electricity, no magnetic signals are 

20 generated and- interfere with the magnetic resonance 
signal might not occur. Also, the gear box 73, the fluid 
motor 75 and the rotating vanes 71 are made of a 
nonmetallic and nonmagnetic material such as plastic or 
ceramics so that the operation of these components does 

25 not disturb the electrical environment of the magnet 
system 11. 

These components can be installed very near to the 
bore (inner space) entrance of the magnet system 11. 
Alternatively these components can also be installed in 
30 the inner space of the magnet system 11 if required. An 
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installation of this type allows sending air with no 
losses or in other words sending an air blow (breeze) 
with high efficiency. 

Adjustment of the rotational speed of the rotating 
5 vane 71 may also be made to adjust the flow rate of the 
fluid in the control valve 81 installed in the piping 77 
as shown in FIG. 6. The flow rate adjuster valve 81 is an 
example of the embodiment of the adjustment means of this 
invention. The flow rate adjuster valve 81 is also made 
10 of antimagnetic and nonmetallic material however this may 
not be required if installed a sufficient distance away 
from the magnet system 11. 

The air flow rate adjustment by the flow rate 
adjuster valve 81 is performed automatically by the 

15 control unit 161 or manually adjusted by the operator. 
Alternatively, the air flow may also be adjusted by 
manually or automatically controlling the rotational 
speed of the pump 79 without using the flow rate adjuster 
valve 81. Further, needless to say, a joint adjustment by 

20 the flow rate adjuster valve 81 and adjustment of the 
pump 79 may also be employed. 

The air flow rate adjustment may also be performed 
by adjusting the flow rate supplied to the pipe passage 
83 and flow rate supplied to the fluid motor 75 by means 
25 of the flow rate adjuster valve 81 installed in the pipe 
passage 83 bypassing the fluid motor 75 as shown in FIG. 
7. The flow rate adjuster valve 81 is an example of the 
embodiment of the adjustment means of this invention. 



30 



When the main magnetic field coil unit of the magnet 
system 11 is constituted of an ordinary conductive coil, 
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the cooling of the ordinary conductive coil is performed 
by fluid to suppress the rise in temperature due to heat 
emitted by the ordinary conductive coil. Even if a 
superconductive coil is used, cooling by fluid is likely 
5 to be performed, when suppressing a rise in temperature 
is necessary in the gradient coil unit. When the magnet 
system 11 has such a liquid cooling device, the flow 
movement of the cooling liquid may also be utilized to 
turn the fluid motor 75, 

10 , In other words, when the interior of the magnet 

system 11 has a section for cooling such as a gradient 
coil unit or main magnetic field coil unit cooled by 
fluid made to circulate by a pump 79 while heat is 
emitted by the radiator 85, then the fluid motor 75 is 

15 installed in the flow path of the circulating fluid. Such 
an arrangement allows simplifying the structure by 
integrating the cooling system and the fluid motor drive 
system. 

In such a structure, the air flow rate is 
20 appropriately adjusted by turning the clutch on and off 
and shifting the gears in the gear box 73. So there is 
therefore no change in the flow rate of the fluid even if 
the air flow rate is adjusted, and the air flow rate can 
be adjusted without affecting the cooling performance. 

25 Alternatively, the air flow rate can be adjusted to an 
appropriate figure as shown in FIG. 9, by adjusting the 
ratio of the fluid flow flowing in the fluid motor 75 to 
the fluid flowing in the pipe passage 83 by means of the 
fluid motor 75 in the cooling fluid circulation path, the 

30 pipe passage 83 bypassing the fluid motor 75, and the 
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flow rate adjuster valve 81 installed in the pipe passage 
83. The overall flow rate quantity does not change even 
if this fluid flow ratio is adjusted, so the air flow 
rate can be adjusted without affecting the cooling 
5 performance . 

The operation of this device is described next. The 
operator 35 first of all, seats the testee 31 in the seat 
43 lowered inside the pit 21, so the head of the test 
subject 31 is within the RF coil 33. The operator 35 next 
10 operates the switch 4 7 to operate the seat up/down 
mechanism 41, and raise the seat 43 to the imaging 
position shown in FIG. 5. 

In this state, the fluid motor 75 operates, sending 
air (breeze) to the inner space of the magnet system 11. 
15 This air blow is performed intermittently while the 
testee 31 is present in the inner space. The testee 31 
can therefore feel a pleasant cooling sensation even 
within the narrow inner space. 

The operator 3 5 next operates the operating unit 191 
20 to start the imaging. The imaging proceeds under the 
control of the control unit 161. A typical pulse sequence 
utilized in the magnetic resonance imaging is shown in 
FIG. 10. This pulse sequence is an SE pulse sequence 
produced by the spin echo method. 

25 In other words, (1) is an RF excitation 90 degree 

pulse and 18 0 degree pulse sequence by the SE method. In 
the same way, (2), (3), and (4) are respectively the 
slice gradient Gs # the readout gradient Gr, the phase 
encode gradient Gp and the spin echo MR sequences. The 90 

30 degree pulse and 180 degree pulse respectively represent 
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the center signals. The pulse sequence proceeds from left 
to right along the time axis t. 

The 90 degree spin excitation is performed by the 90 
degree pulse as shown in the same figure. The excitation 
5 selected for the specified slice applied with the slice 
gradient Gs is performed at this time. After 90 degree 
excitation at the specified time, 180 degree excitation 
by the 180 degree pulse or in other words, an inverted 
spin is performed. The slice gradient GS is also applied 
10 at this time, and selective inversion of the same slice 
is performed. 

As shown in the same figure, the readout gradient Gr 
and the phase encode gradient Gp are applied in the 
period of 90 degree excitation and spin inversion. Spin 
15 dephasing is performed by the readout gradient Gr. Spin 
phase encoding is performed by the phase encode gradient 
Gp . 

After spin inversion, the spin is rephased by the 
readout gradient Gr, and the spin echo MR generated. The 

20 spin echo MR is an RF signal having a waveform 
symmetrical to the center echo. The center echo occurs at 
a point in time after TE (echo time) from the 90 degree 
excitation. The spin echo MR is collected as view data by 
the data acquisition unit 151. A pulse sequence of this 

25 kind is repeated 64 to 512 times at the periodic TR 
(repetition time) . The phase encode gradient GP is 
changed each time the pulse sequence is repeated, and 
different phase encoding performed each time. View data 
for views 64 to 512 are acquired in this way. 

30 Another magnetic resonance imaging pulse sequence is 
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shown in FIG. 11. This pulse sequence is a GRE (gradient 
echo pulse) produced by the gradient echo method. 

In other words, in the figure, (1) is the RF 
excitation apulse sequence in the GRE method. Also, (2) , 
5 (3) and (4) are respectively, the slice gradient Gs, the 
readout gradient Gr, the phase encode gradient Gp and the 
gradient echo MR sequences. The apulse represents the 
center signal. The pulse sequence proceeds from left to 
right along the time axis t. 

10 The spinaexcitation by theapulse is therefore 

performed as shown in FIG. 11. Here, ais less than 90 
degrees. The excitation selected for the specified slice 
applied with the slice gradient Gs is performed at this 
time . 

15 After aexcitation, spin phase decoding is performed 

by the phase encode gradient Gp. Next, the spin is first 
dephased by the readout gradient Gr, the spin then 
rephased, and a gradient echo MR generated. The gradient 
echo MR is an RF signal having a waveform symmetrical 

20 with the echo center, the center occurs at a point in 
time after echo time TE from the aexcitation. 

The gradient echo MR is collected as view data by 
the data acquisition unit 151. A pulse sequence of this 
kind is repeated 64 to 512 times at a period TR 
25 (repetition time) . The phase encode gradient GP is 
changed each time the pulse sequence is repeated, and 
different phase encoding performed each time. View data 
for views 64 to 512 are obtained in this way. 

The view data acquired by means of the pulse 
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sequences of FIG. 10 or FIG. 11 are collected in the 
memory of the data processing unit 171. The pulse 
sequence utilized in the imaging is not limited to the 
GRE method or the SE method and other methods such as FSE 
5 (Fast Spin Echo) , and EPI (Echo Planar Imaging) may also 
be utilized as needed. 

The data processing unit 171 performs two- 
dimensional inverse Fourier transforming of the view data 
and reconstructs a stepped image of the head of the 
10 testee 31. The reconstructed image is displayed as a 
viewable image on the display unit 181. 

The brain functions of the testee 31 are examined 
based on the images acquired by imaging of the testee 31 
while carrying out a specified keyboard operation. The 

15 keyboard operation is performed while the testee 31 is in 
an upright position so that the device is operated while 
the testee 31 is in the same state as a normally active 
human being. The imaging of brain functions can therefore 
be correctly performed while the testee 31 is in a normal 

20 active state. 

Besides imaging the testee 31 while performing a 
task with his hands, imaging can be performed of the 
state of the brain for instance while the testee 31 is 
speaking a word, singing or remembering a thought, and 
25 the brain functions during routine activities can be 
correctly imaged. Imaging of brain behavior when sensory 
functions such as hearing, taste, smell, or feel are 
being stimulated can also be performed in the same way. 

The example of a magnet system described above is 
30 for a vertical bore magnet system, however this invention 
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is not limited to a vertical bore magnet system and a 
magnetic resonance imaging device utilizing a horizontal 
bore magnet system with the bore facing horizontally may 
also be installed in an air feed device as described 
5 above . 

Examples of the structure of the magnet system 
section in a magnetic resonance imaging device of this 
kind are respectively shown in FIG. 12, FIG. 13, FIG. 14, 
FIG. 15 and FIG. 16. Of the figures, those sections the 
10. same as shown in FIG. 5, FIG. 6, FIG. 7, FIG. 8 and FIG. 

9 have the same reference numerals so an explanation is 
omitted here. 

FIG. 12 shows a horizontal bore magnet system 
installed with an air feed device the same as shown in 
15 FIG. 5. In the same way, the horizontal bore magnet 
systems of FIG. 13, FIG. 14, FIG. 15 and FIG. 16 are 
respectively installed with air feed device the same as 
shown in FIG. 6, FIG. 7, FIG. 8 and FIG. 9. 

The inner space of the magnet system 11 as shown in 
20 these figures, is a columnar inner space -having a 
horizontal center axis. The testee 31 is carried in and 
carried out of the inner space of the magnet system 11 
mounted on a support plate 91. The RF coil 33 is attached 
to the support plate 91. Air is fed into this inner space 
25 by rotation of the rotating vanes 71 by means of the 
fluid motor 75. 

The above imaging device was described for this 
invention with a magnetic resonance imaging device 
however the imaging device of this invention is not 
30 limited to use in a magnetic resonance imaging device and 
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may utilize a signal acquisition device having a space to 
hold the imaging subject such as PET (positron emission 
tomography, gamma cameras (y camera), X-ray CT (Computed 
tomography) and other types of imaging devices may also 
5 be utilized. 

Many widely different embodiments of the invention 
may be configured without departing from the spirit and 
the scope of the present invention. It should be 
understood that the present invention is not limited to 
10 the specific embodiments described in the specification, 
except as defined in the appended claims. 
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Claims : 

1. An air feed device comprising: 

a fluid motor rotating by fluid flow; and 

5 rotating vanes driven by the fluid motor and forcing 

air into a space accommodating a subject. 

2. The air feed device of claim 1, further comprising: 

adjustment means for adjusting fluid flow quantity 
10 supplied to the fluid motor. 

3. The air feed device of claim 1, further comprising: 

adjustment means for adjusting ratio of fluid flow 
quantity supplied to the fluid motor to fluid flow 
15 quantity bypassing the fluid motor. 

4. A signal acquisition device comprising: 

signal acquisition means including a space 
accommodating a subject for imaging; 

20 a fluid motor rotating by fluid flow; and 

rotating vanes driven by the fluid motor and forcing 
air into the space. 
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5. The signal acquisition device of claim 4, further 
comprising: 

adjustment means for adjusting fluid flow quantity- 
supplied to the fluid motor. 

5 

6. The signal acquisition device of claim 4, further 
comprising: 

adjustment means for adjusting ratio of fluid flow 
quantity supplied to the fluid motor to fluid flow 
10 quantity bypassing the fluid motor. 

7. The signal acquisition device of claim 4 # wherein the 
signal acquisition means has a section to be cooled by 
fluid, and the fluid motor is driven by fluid to cool the 

15 section. 



8. The signal acquisition device of claim 4 , wherein the 
signal acquisition means acquires magnetic resonance 
signal . 

20 

9. The signal acquisition device of claim 4, wherein the 
rotating vanes and the fluid motor are made of 
nonmagnetic material or nonmetallic material. 

25 10. An imaging device comprising: 
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imaging means including a space accommodating a subject 
for imaging ; 

a fluid motor rotating by flow of fluid; and 

rotating vanes driven by the fluid motor and forcing 
5 air into the space. 

11. The imaging device of claim 10, further comprising: 

adjustment means for adjusting fluid flow quantity 
supplied to the fluid motor. 

10 

12. The imaging device of claim 10, further comprising: 

adjustment means for adjusting ratio of fluid flow 
quantity supplied to the fluid motor to fluid flow 
quantity bypassing the fluid motor. 

15 

13. The imaging device of claim 10, wherein the imaging 
means has a section to be cooled by fluid, and the fluid 
motor is driven by fluid to cool the section. 

20 14. The imaging device of claim 10, wherein the imaging 
means produces an image by utilizing magnetic resonance 
imaging. 

15. The imaging device of claim 10, wherein the 
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rotating vanes and the fluid motor are made of 
nonmagnetic material or nonmetallic material. 
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